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© Peristaltic intravenous infusion pump capable of displaying an application name selected. 
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© A peristaltic intravenous infusion pump has a setting section (3) for setting infusion-related values such as a 
maximum fluid infusion rate, a maximum volume to be infused, and the like, a storage section (2) in which a 
plurality of application names of the pump are stored, and a message display (1) for displaying an application 
name. The setting section (3) also serves to select an application name from among the plurality of application 
names. An operation section (4) accesses the storage section (2) for the application name selected by the 
setting section (3) and displays it on the message display (1). 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a peristaltic intravenous infusion pump for medical use. 

2. Description of the Prior Art 

Fluid infusion pumps conventionally available are in general provided with a keyboard 21 and display 

w units 22a, 22b, 23a, 23b, as shown in Fig. 11, and so adapted to allow the settings of the maximum rate of 
fluid infusion, maximum volume to be infused, occlusion sensing level, air bubble detection size, and the 
like to be set according to the purposes of applications (e.g. for infants or adults) and the places where they 
are used (e.g. operating room, surgical intensive care units). 

The fluid infusion pumps are electromechanical, positive-pressure peristaltic type intravenous infusion 

75 devices having a pump mechanism, for use with a specified administration set. Programming for the 
devices is carried out through the keyboard 21 . To enhance the safety of patients, the pump is provided 
with various types of alarm functions such as air bubble detection, upstream occlusion detection, and 
downstream occlusion detection. 

Fig. 12 is a block diagram of this type of a fluid infusion pump. 

20 Referring to Fig. 12, a power switch, designated by numeral 101, turns ON the power when pressed. 
This operation is accompanied by a self test, which is automatically carried out temporarily. When the 
power switch 101 is pressed once more, the power turns OFF. An alarm/alert display unit, designated by 
102, displays all the alarm and alert messages that the fluid infusion pump has detected. A programming 
display unit, designated by 103, displays all the program data concerning the fluid infusion such as rate, 

25 volume to be infused, and total volume infused, inputted for or collected by the fluid infusion pump. A key 
panel, designated by 104, has thereon numeric keys for inputting the rate and the volume to be infused, 
control keys for serving as an aid of input, a start key for starting the fluid infusion, a stop key for stopping 
the fluid infusion, and a call-up key for displaying the total volume infused and other data. An operation 
lamp, designated by 105, is a lamp that shows under which state it is currently among the alarm, fluid 

30 infusing operation, or alert state. A door opening detector, designated by 106, is a circuit for detecting 
whether or not the door has come into the open position, and necessary also for stopping the fluid infusion 
pump mechanism when the door is opened while the pump is driven and then generating the alarm. An 
upstream occlusion sensor, designated by 107, is used to detect the pressure-reduction state due to 
occurrence of any abnormality (e.g. clogged filter) in the administration set located between the administra- 

35 tion bag and the fluid infusion pump and then generate an alarm so that the fluid infusion pump mechanism 
is stopped. A stepping motor, designated by 108, drives a linear peristaltic type fluid infusion pump 
mechanism specially designed for a specified administration set. This fluid infusion pump mechanism 
serves to press and release the tube for fluid infusion. A motor driving circuit, designated by 109, drives the 
stepping motor 108 in response to pulses outputted by a CPU 118. A motor-rotation detector, designated 

40 by 110, detects through the amount of motor rotation that a unit flow of fluid has taken place as a result of 
fluid conveyance by the fluid infusion pump mechanism, and then inform the CPU 118 of it. A downstream 
occlusion sensor, designated by 111, detects a pressure-rise state within a tube due to occurrence of any 
abnormality (e.g. occlusion) in the administration set located between the fluid infusion pump and the 
patient and generates an alarm to stop the fluid infusion pump mechanism. A battery-voltage detector, 

45 designated by 112, detects any battery-voltage drop of a lead battery (not shown) used as a backup of the 
AC power supply and generates an alarm to stop the fluid infusion pump mechanism. An air bubble 
detector, designated by 113, detects that air bubbles more than a prescribed amount has entered an 
administration tube, and generates an alarm while stopping the fluid infusion pump mechanism to thereby 
prevent the air bubbles from entering into the body. A buzzer driving circuit, designated by 114, generates 

50 a buzzer sound for informing doctors and nurses of the fact that the fluid infusion pump has come into the 
alarm/alert state. A power supply circuit, designated by 115, feeds power to all the circuits of the fluid 
infusion pump. An A/D converter, designated by 116, converts the voltage resulting from voltage conversion 
of the current applied to the motor 108, the air bubble detector output level, the battery voltage level, and 
the like into digital values, inputting them into the CPU 118. A panel lock switch, designated by 117, serves 

55 to render the panel key and the power key input-inhibited so that the fluid infusion pump will not be 
operated without permission by any person other than doctors or nurses. A CPU (Central Processing Unit), 
designated by 118, controls the operation of the fluid infusion pump. A RAM (memory section), designated 
by 119, includes all storage for various types of data used for arithmetic operation by the CPU 118. A ROM 
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(program section), designated by 120, contains the program for operating the CPU 118. 

Normally, in the conventional peristaltic intravenous infusion pump as described above, the maximum 
fluid infusion rate, the maximum volume to be infused, and the like are normally set by a biomedical 
engineer or serviceman in the hospital. However, in order to make it known what purpose and what place 
5 the pump unit has been set for by the aforementioned settings, it is necessary to attach a label onto the unit 
body saying the purpose and place. Because of this, if the label fails to be attached or is peeled off, there 
will arise a need in actual use of the unit for doctors and nurses to verify if the settings accord with the 
purpose of usage by the display unit or to relabel the unit each time the settings are changed, to a 
laborious disadvantage. 

10 Also, the conventional peristaltic intravenous infusion pump is not subjected to a decision whether or 
not the settings such as the maximum fluid infusion rate and the maximum volume to be infused set by a 
biomedical engineer or serviceman in the hospital are appropriate for a selected application. This requires a 
further verification as to whether the settings are correctly made for a selected application. Moreover, if a 
label saying an incorrect purpose or place of usage different from those actually set should be attached on 

75 the fluid infusion pump unit because of misconfirmation or any other reason, it may matter critically. 

In the conventional fluid infusion pump, the key panel is used to change and input the settings, such as 
the maximum fluid infusion rate and the maximum volume to be infused, for an application name selected 
according to the purpose and place of usage, or to change and input the settings, such as the maximum 
fluid infusion rate and the maximum volume to be infused, for the fluid infusion pump unit, or yet to select 

20 an application name in accordance with the purpose and place of usage out of a plurality of application 
names. Most hospitals each have tens or hundreds of fluid infusion pumps. It is very troublesome, tedious 
work to change and input the settings through the key panel with every one fluid infusion pump unit. There 
is also a possibility that some missetting may occur in changing and inputting the settings unit by unit. 
Furthermore, since the settings such as the maximum fluid infusion rate and the maximum volume to be 

25 infused can be changed and inputted through the key panel, there is a danger that these settings may be 
changed by some person who is not authorized to do that. 

SUMMARY OF THE INVENTION 

30 The present invention has been developed with a view to substantially solving the above described 
disadvantages and has for its essential object to provide a peristaltic intravenous infusion pump which 
allows simple verification as to what purpose and what place the settings have been made for, without 
labeling the unit or verifying for actual use the settings such as the maximum fluid infusion rate and the 
maximum volume to be infused. 

35 Another object of the present invention is to provide a peristaltic intravenous infusion pump which 
eliminates the need of checking if the settings are made correctly for the selected application. 

A still further object of the present invention is to provide a peristaltic intravenous infusion pump 
capable of preventing a danger that the settings may be changed by any unauthorized person, with an 
arrangement that change and input of the settings as well as selection of application names can be effected 

40 from an external control unit such as a computer, thereby facilitating the operation and preventing 
occurrence of any missetting. 

In order to achieve the above objectives, a peristaltic intravenous infusion pump according to an 
embodiment of the present invention is an improvement on a peristaltic intravenous infusion pump having a 
display means and means for setting infusion-related values such as a maximum fluid infusion rate, a 

45 maximum volume to be infused, and the like, and being adapted to change said values according to 
applications such as purposes for which the pump is used and places in which the pump is used. The 
improvement has a storage means for storing a plurality of application names, a selection means for 
selecting any of the plurality of application names stored in the storage means, and means for allowing an 
application name selected by the selection means to be displayed on the display means. 

50 According to a second embodiment of the present invention, the above peristaltic intravenous infusion 
pump further comprises a setting storage means for storing settings of infusion-related values such as a 
maximum fluid infusion rate, a maximum volume to be infused, and the like, in correspondence to the 
applications of the peristaltic intravenous infusion pump, and a decision means for reading from the setting 
storage means a setting directed to an application name selected by the selection means and then 

55 comparing the setting read from the setting storage means and a value set by the setting means, thereby 
deciding whether or not the value set by the setting means is appropriate for the application name selected 
by the selection means. 

Furthermore, in order to accomplish the third object, a peristaltic intravenous infusion pump according 
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to a third embodiment of the invention has a setting means for infusion-related values such as a maximum 
fluid infusion rate, a maximum volume to be infused, and the like, said infusion-related values set by the 
setting means being changeable, a setting storage means for storing settings of infusion-related values such 
as a maximum fluid infusion rate, a maximum volume to be infused, and the like, in correspondence to 

5 applications such as purposes for which the peristaltic intravenous infusion pump is used and places in 
which the peristaltic intravenous infusion pump is used, the settings stored in the setting storage means 
being changeable, a communication means for exchanging data such as the infusion-related values and 
applications with an external control unit, and a data processing means for, in response to an instruction 
received from the external control unit via the communication means, processing data received from and to 

w be transmitted to the external control unit, to thereby allow the settings set by the setting means and the 
settings and applications stored in the setting storage means to be transmitted to the external control unit 
via the communication means as well as to allow the settings set by the setting means and the settings and 
applications stored in the setting storage means to be changed. 

In the peristaltic intravenous infusion pump of the first embodiment, the maximum fluid infusion rate, the 

75 maximum volume to be infused, and the like can be set according to application such as the purpose and 
place of usage, while an application name corresponding to the contents of the settings is selected by the 
selection means from among a plurality of application names stored in the storage means, and the selected 
application name is displayed onto the display means. Therefore, the application of the peristaltic 
intravenous infusion pump can be simply verified by viewing the application name displayed on the display 

20 means, saving the trouble of attaching a label saying the application name onto the pump or verifying the 
settings when the pump is put into use. Moreover, even when the contents of the settings are changed, all 
that is additionally required is to change the display of the application name in correspondence to the 
contents of the setting, saving the trouble of replacing the label or other tasks, which have conventionally 
been required. 

25 In the peristaltic intravenous infusion pump of the second embodiment of the invention, in addition to 
the operation and effects of the first embodiment, the decision means serves to decide whether or not a 
setting set by the setting means is appropriate for the application name selected by the selection means by 
comparing it to the corresponding setting stored in the setting storage means, thus facilitating correct 
setting for the selected application. Moreover, as a result of the decision, if the setting set by the setting 

30 means is inappropriate for the selected application name, it alarms the setter of it, thereby enabling him or 
her to notice a missetting or an inappropriate selection of application name before it matters. Therefore, 
there is no possibility that an incorrect label saying any purpose or place of usage different from those 
actually set according to the purpose and place of usage may be attached onto the body of the peristaltic 
intravenous infusion pump. 

35 In the peristaltic intravenous infusion pump of the third embodiment of the invention, the data 
processing means serves to transmit settings set by the setting means, settings and applications stored in 
the setting storage means to the external control unit via the communication means, or to change the 
settings set by the setting means or settings and applications stored in the setting storage means, in 
response to instructions from the external control unit via the communication means. Accordingly, since the 

40 settings and applications can be set or changed by the external control unit, there is no need of 
implementing such setting and changing with individual peristaltic intravenous infusion pumps unit by unit, 
saving time and labor of operation. Also, if a plurality of peristaltic intravenous infusion pumps are 
connected with one external control unit, it is possible to set and change the settings for each peristaltic 
intravenous infusion pump at the same time. If the external control unit is adapted to record the settings 

45 directed to one of the peristaltic intravenous infusion pump, it is possible to set the same settings with 
every peristaltic intravenous infusion pump even though the settings are set or changed for individual units 
of the peristaltic intravenous infusion pumps. Furthermore, if the setting and change of the settings are 
inhibited with the body of the peristaltic intravenous infusion pump, there will be no possibility that they may 
be changed by any unauthorized person. It further becomes feasible to remotely control the peristaltic 

50 intravenous infusion pump, for example by installing the pump in a hospital room and the external control 
unit in the nurse station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 The present invention will become more fully understood from the detailed description given herein- 
below and the accompanying drawings which are given by way of illustration only, and thus are not 
limitative of the present invention, and wherein: 

Fig. 1 is a block diagram of an essential part of a peristaltic intravenous infusion pump according to a 
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first embodiment of the present invention; 

Fig. 2 is a block diagram of an essential part of a peristaltic intravenous infusion pump according to a 
second embodiment of the present invention; 

Fig. 3 is a view showing an example of storage contents of an application-related set data storage area of 
5 the peristaltic intravenous infusion pump of the second embodiment of the invention; 

Fig. 4 is a view showing an example of storage contents of a pump-related set data storage area of the 
second peristaltic intravenous infusion pump of the second embodiment; 

Fig. 5 is a flowchart showing an example of the rewrite of the application-related set data storage area of 
the peristaltic intravenous infusion pump of the second embodiment; 
10 Fig. 6 is a flowchart showing an example of the selection of an application name and the rewrite of the 
pump-related set data storage area of the peristaltic intravenous infusion pump of the second embodi- 
ment; 

Fig. 7 is a view showing an example of error message display in the second embodiment; 
Fig. 8 is a block diagram of an essential part of a peristaltic intravenous infusion pump according to the 
15 third embodiment of the present invention; 

Figs. 9 and 10 are flowcharts showing the operation of the peristaltic intravenous infusion pump of the 
third embodiment of the present invention; 

Fig. 11 is an outside view of the conventional peristaltic intravenous infusion pump; and 
Fig. 12 is a block diagram showing a construction that peristaltic intravenous infusion pumps generally 
20 have. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following description is made on the assumption that peristaltic intravenous infusion pumps of the 
25 following embodiments of the present invention have components as shown in Fig. 12 as a basic 
construction as well as a panel similar to that of Fig. 1 1 . 

First Embodiment 



30 The peristaltic intravenous infusion pump of this embodiment is so adapted that the settings of a 
maximum fluid infusion rate, a maximum volume to be infused, and others can be changed according to 
application such as the purpose and place of usage. This peristaltic intravenous infusion pump, as shown in 
Fig. 1, has a message display 1 as display means capable of displaying various types of messages, a 
storage section 2 as storage means having a rewritable memory in which a plurality of application names 

35 are stored, a setting section 3 as both selection means for selecting one from among the plurality of 
application names stored in the storage section 2 and setting means for instructing any rewrite of the 
contents of the storage section 2, and an operation section 4 for accessing the storage section 2 for an 
application name selected by the setting section 3 and allowing the application name to be displayed on the 
message display 1 or for rewriting the storage contents of the storage section 2 in response to an 

40 instruction of the setting section 3. 

Examples of the application names to be stored in the storage section 2 are listed below: 



(1) NICU 


(ICU for the new-born) 


(2) PICU 


(ICU for infants) 


(3) MED* SURGICAL 


(surgery) 


(4) TRAUMA* BURN UNIT 


(traumas/burns) 


(5) OPER ROOM 


(operating room) 


(6) CARDIAC* ICU 


(circulatory organ ICU) 


(7) SURGICAL* ICU 


(surgery ICU) 


(8) OTHER ICU 


(other ICUs) 


(9) ONCOLOGY 


(tumorous surgery) 



The display of these application names onto the message display 1 is effected by selecting an 
55 application name corresponding to the setting contents with the setting section 3 when a biomedical 
engineer or serviceman of the hospital sets the maximum fluid infusion rate and others. The application 
name selected will be displayed on the message display 1 , for example when the power for the pump is 
turned ON or while the power is OFF or when a specific key is operated, as required. Accordingly, it is 



5 



EP 0 503 670 A2 



possible for the doctor or nurse who actually uses the peristaltic intravenous infusion pump to know what 
purpose the pump has been set for by viewing the application name displayed on the message display 1 , 
thereby facilitating correct setting for the selected application when he or she uses the pump. Also, it is 
possible to prevent misuse of the pump, such as putting the pump set for adults into use for infants. 
5 Moreover, the storage contents of the storage section 2 can be rewritten with the setting section 3, allowing 
the pump to be applied to a variety of applications in a simple manner. 

Second Embodiment 



w The peristaltic intravenous infusion pump of this embodiment, as shown in Fig. 2, has a message 
display 23 as a display means capable of displaying various types of messages, and a storage section 24, 
as a setting storage means having a rewritable memory. The storage section 24 has a first storage area 25 
(referred to as a pump-related set data storage area below) which stores therein set data that has been set 
with respect to the pump, and a second storage area 26 (referred to as an application-related set data 

75 storage area below) which stores therein a plurality of application names and set data for each application 
name. The peristaltic intravenous infusion pump also has a key-input section 22 as both a selection means 
for selecting one from among the plurality of application names stored in the storage section 24 and a 
setting means for instructing the rewrite of the contents of the storage section 24, and a CPU 21 as a 
decision means for accessing the storage section 24 for the application name selected by the key-input 

20 section 22 and displaying it onto the message display 23, or rewriting the contents of the storage section 24 
in response to an instruction from the key-input section 22, or comparing the settings of the pump-related 
set data storage area 25 with those of the application-related set data storage area 26. 

An example of set data of the pump-related set data storage area 25 and that of the application-related 
set data storage area 26 are shown in Fig. 4 and Fig. 3, respectively. Although Fig. 3 has only the settings 

25 of the maximum fluid infusion rate and the maximum volume to be infused with respect to each application, 
it is also possible to further set the occlusion sensing level, air bubble detection size, and the like. 

Next, following the flowchart in Fig. 5, rewriting of set data in the application-related set data storage 
area 26 is described below. 

First, with the pump unit in the power-OFF state, an ON/OFF key is pressed while a specific key (e.g. 

30 PUMP1 key) is pressed, thereby entering the application-related set data rewrite mode. The code at this 
time is 0. With step AO succeeded by step A1 , message data corresponding to the code 0 is displayed onto 
the message display 23. Then it is decided at step A2 whether the application name is changed or not. To 
change it, the sequence goes to step A3; otherwise, it goes to step A4. At step A3, an application name is 
inputted through the key-input section 22; message data (application name) corresponding to the code in 

35 Fig. 3 is rewritten and saved; and the rewritten application name is displayed onto the display. At step A4, 
the maximum fluid infusion rate and the maximum volume to be infused corresponding to the application 
displayed on the display 23 are inputted in sequence through the key-input section 22, and the set data in 
Fig. 3 is rewritten and saved. Subsequently at step A5, it is decided whether or not the processing from 
step A1 to step A4 is completed for all the codes; if not, then at step A6, 1 is added to the code, the 

40 processing from step A1 to step A4 is repeated with respect to the resulting code. 

Following to the flowchart in Fig. 6, now the selection of an application name and the rewrite of the 
pump-related set data storage area 25 are described. 

First, with the peristaltic intravenous infusion pump unit in the power-OFF state, the ON/OFF key is 
pressed while a specific key (e.g. PANEL-LOCK or STOP key) is pressed, thereby entering the application- 

45 name selection and pump-related set data rewrite mode. First at step B1 , message data (application name) 
is selected by selecting a code shown in Fig. 3 through the key-input section 22, a flag indicating the 
selection being set. Then at step B2, a maximum fluid infusion rate R'max to be set is inputted through the 
key-input section 22. Thereafter, at step B3, it is decided whether or not the value R'max inputted at step 
B2 is greater than a maximum fluid infusion rate Rmax for the application to which the flag is set (selected). 

50 As a result of the decision, if the value R'max inputted at step B2 is greater than the maximum fluid infusion 
rate Rmax for the selected application, the sequence goes to step B4, where such an error message as 
shown in Fig. 7 is displayed onto the message display 23. On the other hand, if the input value R'max is 
equal to or smaller than that Rmax for the selected application as a result of the decision, the input value 
R'max is decided to be appropriate for the application. Then, at step B5, the input value is saved into the 

55 pump-related set data storage area 25 (RAM). Also with the maximum volume to be infused, the processing 
from step B6 to B9 is effected in the same manner as in the processing from B2 to B5 with the maximum 
fluid infusion rate. In Fig. 6, A'max is a maximum volume to be infused inputted through the key input 22 be 
set and Amax is a maximum volume to be infused for an application selected. 
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Although in this example only the settings of the maximum fluid infusion rate and the maximum volume 
to be infused are checked at the time of input, other set data can also be checked likewise. 

As described above, according to this embodiment, if the maximum fluid infusion rate or the maximum 
volume to be infused inputted from the key-input section 22 is inappropriate for the selected application, a 
5 relevant error message is displayed. Hence any missetting or inappropriate selection of application can be 
prevented beforehand. 

As for the display of any selected application name, it is possible to display it onto the message display 
23 as required, for example when the power for the pump is turned ON, or while the power is OFF, or when 
a specific key is operated. Accordingly, if a desired application name is being displayed, it is unnecessary 
io to verify the settings when the pump is put into use, as in the first embodiment of the present invention, and 
moreover any misuse of the pump can be prevented beforehand. 

Third Embodiment 

75 The peristaltic intravenous infusion pump of this embodiment, as shown in Fig. 8, has a message 
display 33 capable of displaying various types of messages, and a storage section 34 as a setting storage 
means having a rewritable memory. The storage section 34 has a first storage area (referred to as a pump- 
related set data storage area below) 35, which stores therein set data that has been set with respect to the 
pump, and a second storage area (referred to as an application-related set data storage area below) 36, 

20 which stores therein a plurality of application names and set data for each application name. The peristaltic 
intravenous infusion pump also has a communication circuit 37 and an interface (l/F) 38 as a communication 
means necessary for communication between the pump and an external computer 39, a key-input section 
32 as a setting means which can put the peristaltic intravenous infusion pump into a communication mode 
with the external computer 39, and a CPU 31 as data processing means for rewriting the contents of the 

25 pump-related and application-related set data storage areas 35 and 36 in response to an instruction from 
the external computer 39, or comparing the data received from the external computer 39 with the settings of 
the storage areas 35 and 36, or transmitting data within the storage section 34 to the external computer 39. 

The storage section 34 being identical with the storage section 24 of the second embodiment, set data 
as exemplified in Fig. 4 and Fig. 3 are stored in the storage areas 35 and 36. 

30 Now following the flow of operation shown in Fig. 9 and Fig. 10, the present embodiment is detailed 
below. 

First, the pump is brought into the communication mode through the key-input section 32. The CPU 31 
checks the power supply for the pump at step C1. If the power is OFF, the processing is terminated; 
otherwise, at the next step C2, it is checked whether or not any command has been received from the 
35 external computer 39. If no command has yet been received, step C1 and step C2 are repeatedly executed. 
If some command has been received, the CPU 31 goes to step C3, where it is decided whether the 
received command is a "reference" command for causing the CPU 31 to refer to the contents of the 
storage section 34 or a "set" command for causing the CPU 31 to rewrite the contents of the storage 
section 34. 

40 If the received command is the "reference" command, the CPU 31 goes to step C4, where it reads set 
data from the pump-related set data storage area 35 and the application-related set data storage area 36 
within the storage section 34, and writes the read contents into the communication circuit 37, thereby 
transmitting it to the external computer 39. 

On the other hand, if the received command is the "set" command, the CPU 31 goes to step C5. At 

45 step C5, it is decided whether the "set" command is one that leads to the rewrite of the second storage 
area 36 or another that leads to the selection of an application name, or yet another that leads to the rewrite 
of the first storage area 35. In compliance with the decision result, the CPU 31 goes to step C6, C9, or C1 1 
for each case. 

At step C6, set data, as shown in Fig. 3, that is stored in the application-related set data storage area 36 
50 is rewritten into data received from the external computer 39. Then at step C7, a comparison is made 
between the settings (represented by V here) such as the maximum fluid infusion rate and the maximum 
volume to be infused for an application being currently selected by the pump and the current settings 
(represented by V here) such as the maximum fluid infusion rate and the maximum volume to be infused 
for the pump. As a result of the comparison, if there is any inconsistency (in the case of the maximum fluid 
55 infusion rate and the maximum volume to be infused, if the current setting V of the maximum fluid infusion 
rate or the maximum volume to be infused for the pump has become greater than the setting V of the 
maximum fluid infusion rate or the maximum volume to be infused for the application being currently 
selected by the pump), the CPU 31 goes to step C8, where the contents of the inconsistency or the like are 
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transmitted as an error message to the external computer 39, returning to step C1. If there is no 
inconsistency, the CPU 31 returns to step C1 . 

At step C9, a comparison is made between the settings (represented by V1 here) such as the maximum 
fluid infusion rate and the maximum volume to be infused for an application that is about to be selected by 

5 the external computer 39 and the current settings (represented by V1' here) such as the maximum fluid 
infusion rate and the maximum volume to be infused for the pump. As a result of the comparison, if there is 
any inconsistency (in the case of the maximum fluid infusion rate or the maximum volume to be infused, if 
the current setting VV of the maximum fluid infusion rate or the maximum volume to be infused for the 
pump has become greater than the setting V1 of the maximum fluid infusion rate or the maximum volume 

w to be infused for the application that is about to be selected by the external computer 39), the CPU 31 goes 
to step C8, where the contents of the inconsistency or the like are transmitted as an error message to the 
external computer 39, returning to step C1. If there is no inconsistency, the CPU 31 goes to step C10, 
where the application name selected by the external computer 39 is selected and set (a flag (shown in Fig. 
3) corresponding to the selected application is set), returning to step C1 . 

75 At step C1 1 , a comparison is made between the settings (represented by V2 here) of the maximum 
fluid infusion rate and the maximum volume to be infused that the external computer 39 is about to set to 
the pump-related set data storage area 35 and the settings (represented by V2 here) of the maximum fluid 
infusion rate and the maximum volume to be infused for the application currently selected. As a result of the 
comparison, if there is any inconsistency (in the case of the maximum fluid infusion rate or the maximum 

20 volume to be infused, if the value V'2 of the maximum fluid infusion rate or the maximum volume to be 
infused that the external computer 39 is about to set to the pump-related set data storage area 35 is greater 
than setting V2 of the maximum fluid infusion rate or the maximum volume to be infused for the application 
currently selected by the pump), the CPU 31 goes to step C8, where the contents of the inconsistency or 
the like are transmitted as an error message to the external computer 39, returning to step C1. If there is no 

25 inconsistency, the CPU 31 goes to step C12, where set data as shown in Fig. 4 stored in the pump-related 
set data storage area 35 is rewritten into the data received from the external computer 39, returning to step 
C1. 

As described above, since the external computer 39 allows the settings such as the maximum fluid 
infusion rate and the maximum volume to be infused to be changed or inputted therethrough, it is 

30 unnecessary to treat the peristaltic intravenous infusion pump to execute change or input of the settings. 
Also, connecting a plurality of peristaltic intravenous infusion pumps with the external computer 39 allows 
the settings for every pump to be changed or inputted at the same time; otherwise, even if the settings are 
changed or inputted for each one unit of the peristaltic intravenous infusion pumps, the same settings can 
be ensured with simplicity. Further, it is also made feasible to remotely control the pumps installed in 

35 respective hospital rooms by means of the external computer 39 installed in the nurse station. Moreover, 
inhibiting change and input of the settings from the key-input section 32 will serve to prevent the settings 
from being changed by any unauthorized person. 

The invention being thus described, it will be obvious that the same may be varied in many ways. For 
example, while the specific embodiment of the present invention has been described for use in an 

40 electromechanical intravenous infusion apparatus of the positive-pressure peristaltic type, use of the present 
invention is not intended to be limited to this type of pumping apparatus. Additionally, examples of 
particular flow rates, etc., contained in this application are intended for illustrative purposes only. The 
present device is not intended to be limited to use in such ranges. Such variations are not to be regarded 
as a departure from the spirit and scope of the invention, and all such modifications as would be obvious to 

45 one skilled in the art are intended to be included within the scope of the following claims. 

Claims 

1. A peristaltic intravenous infusion pump having a display means (1, 23, 33) and means (3, 22, 32) for 
50 setting infusion-related values such as a maximum fluid infusion rate, a maximum volume to be infused, 
and the like, and being adapted to change said values according to applications such as purposes for 
which the peristaltic intravenous infusion pump is used and places in which the peristaltic intravenous 
infusion pump is used, comprising: 

a storage means (2, 24, 34) for storing a plurality of application names; 
55 a selection means (3, 22, 32) for selecting any of the plurality of application names stored in the 

storage means; and 

means (4, 21, 31) for allowing an application name selected by the selection means to be displayed 
on the display means. 
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The peristaltic intravenous infusion pump as claimed in claim 1, further comprising: 

a setting storage means (24) for storing settings of infusion-related values such as a maximum fluid 

infusion rate, a maximum volume to be infused, and the like, in correspondence to the applications of 

the peristaltic intravenous infusion pump; and 

a decision means (21) for reading from the setting storage means (24) a setting directed to an 

application name selected by the selection means and then comparing the setting read from the setting 

storage means (24) and a value set by the setting means (22), thereby deciding whether or not the 

value set by the setting means (22) is appropriate for the application name selected by the selection 

means (22). 

The peristaltic intravenous infusion pump as claimed in claim 1, further comprising: 

a setting storage means (34) for storing settings of infusion-related values such as a maximum fluid 
infusion rate, a maximum volume to be infused, and the like, in correspondence to the applications of 
the peristaltic intravenous infusion pump, the settings stored in the setting storage means being 
changeable; 

a communication means (37, 38) for exchanging data such as the infusion-related values and the 
applications with an external control unit (39); and 

a data processing means (31) for, in response to an instruction received from the external control 
unit (39) via the communication means (37, 38), processing data received from and to be transmitted to 
the external control unit (39), to thereby allow the settings set by the setting means (32) and the 
settings and applications stored in the setting storage means (34) to be transmitted to the external 
control unit (39) via the communication means (37, 38) as well as to allow the settings set by the 
setting means (32) and the settings and applications stored in the setting storage means (34) to be 
changed. 

A peristaltic intravenous infusion pump comprising: 

a setting means (32) for infusion-related values such as a maximum fluid infusion rate, a maximum 
volume to be infused, and the like, said infusion-related values set by the setting means being 
changeable; 

a setting storage means (34) for storing settings of infusion-related values such as a maximum fluid 
infusion rate, a maximum volume to be infused, and the like, in correspondence to applications such as 
purposes for which the peristaltic intravenous infusion pump is used and places in which the peristaltic 
intravenous infusion pump is used, the settings stored in the setting storage means being changeable; 

a communication means (37, 38) for exchanging data such as the infusion-related values and 
applications with an external control unit (39); and 

a data processing means (31) for, in response to an instruction received from the external control 
unit (39) via the communication means, processing data received from and to be transmitted to the 
external control unit (39), to thereby allow the settings set by the setting means (32) and the settings 
and applications stored in the setting storage means (34) to be transmitted to the external control unit 
(39) via the communication means (37, 38) as well as to allow the settings set by the setting means and 
the settings and applications stored in the setting storage means (34) to be changed. 



EP 0 503 670 A2 



Fig . 1 



3 



SETTING 
SECTION 



OPERATION 


r 


SECTION 







Lii 



STORAGE 
SECTION 



MESSAGE 
DISPLAY 



10 



EP 0 503 670 A2 



Fig . 2 
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Fig . 4 
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Fig . 5 
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Fig . 6 
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